Methane or isobutane were used as sources of reactive ionic species. In both cases the most abundant ions in the spectra of all the depsipeptides were MH+. In agreement with other works) the ions MC3H3+ and MC"H9+ were observed in the isobutane spectra but they were of low relative abundance (e.g. I, R=R'=H, R"=CHMe,, X=O; m/e 654: m/e 692: m/e 710=100: 3.6: 0.07) and hence of less diagnostic value than the corresponding ions in the methane spectra. In Table 1 , normalised values for the ions (M-1)+, (M+29)+, and (M+41)+ in the latter spectra are given. The ratios are all very similar, and resemble those reported by MUNSON and FIELD6) for simple esters which are thought to be characteristic of the 'basicity' of the reacting functional groups'). Thus, in the case of depsipeptides they indicate that the primary reaction occurs at an ester functionality and not e.g.
at an amide. Support for this deduction was obtained from the mass spectrum of valinomycin (III).
Here initial ionisation may occur either at a lactic acid residue or at an a-hydroxyisovaleric acid group, and the subsequent fragmentation following each of these ionisations will be different. This is shown in Scheme 2. If the assumptions are made that only reactions of the type: X+-(X-Y)+ +Y occur, and that once the molecule becomes ionised there is an equal chance of fission at any amide or ester bond, the abundance of ions will be inversely proportional to their mass. The normalised abundances given in Scheme 2 fit this theory quite well if it is remembered that the ions m/e 840, 741, 470, and .371 are the products of two different fragmentation processes.
The ion reactions of the depsipeptides: isariin (VI)8), enniatin A (II)9), peptidolipin (IV)10), pithomycolide (V)11), pimaydolide (I, R=R'=H, R"=CHMe2, X=O)3), sporidesmolide I (1, R-H, R'=R"=Me, X=NH)13) and valinomycin (III)13) can be rationalised in terms of Scheme 3. A metastable ion indicating the reaction VII-VIII was observed in the cases of enniatin A, pimaydolide, and valinomycin.
The characteristic reaction of the ion IX is a hydrogen transfer process, three variations of which are shown in Scheme 3. The evidence for this reaction is as follows. In the spectra of enniatin A (II), pimaydolide (I, R=R'=H, R"=CHMe2, X=O), trimethylsporidesmolide I (R=R'=R"=Me, X=NMe), and valinomycin (III), the fragment ions which indicate the sequence of amino and hydroxy acid residues are one mass unit greater than the calculated ion weights. Secondly, in the spectrum of This mode of fragmentation was uncommon in the spectra of the depsipeptides reported here, but is of high probability in other cases"). However, the molecular architecture may be such that there is a high probability of the hydrogen transfer reaction proceeding in a specific direction. An obvious case (and one which clearly differentiates this group of depsipeptides) is that of depsipeptides containing /3-hydroxy acid residues, where the reaction shown of IXb has a high probability. This reaction involves the loss of the proton acquired in the ionisation process, hence further fragmentation gives abundant ions of correct ion weight. Such reactions were observed in the spectra of peptidolipin (IV), pentamethylisariin (VI, R=Me), and pithomycolide (V). There remain the examples of sporidesmolide I (I, R=H, R'=R"=Me, X=NH) and isariin (VI, R=H). In both cases the charge is retained on a fragment X of low molecular weight, clearly identified in the case of isariin as the hydroxy acid residue. It is interesting that methylation of the peptide NH groups of isariin reduces the probability of this reaction to the point that the characteristic fragmentation of this type of depsipeptide predominantes. 
Experimental
Chemical ionisation mass spectroscopy was done using a MS-9 mass spectrometer (Associated Electrical Industries Ltd.) whose source was modified as described by VARENNE et a1.15) All samples were introduced directly into the source. Depsipeptides were permethylated as described by RUSSELL et al. 3 ' No precise mass measurements were made: molecular formulae given are assumed. The data is presented in the format: m/e value, normalized abundance (MH+=100), assumed molecular formula, and in the case of pimaydolide, the number of protons exchanged with 2H2O in the source.
Enniatin A (II)9)
Enniatin A was obtained from cultures of Fusarium sambucinum (HLX 316)* as described.16) Mass spectral data was acquired at a source temperature of 220°C, methane pressure in the source, 
